Glucomannan reduces neutrophil free radical production in vitro and in rats with adjuvant arthritis.
The effect of glucomannan (GM), a natural polysaccharide isolated from the yeast Candida utilis, on reactive oxygen species (ROS) generation in human neutrophils in vitro and in rats with Mycobacterium butyricum induced adjuvant arthritis (AA) was tested by the luminol/isoluminol-enhanced chemiluminescence (CL) method. In vitro, GM (500 microg/ml) significantly decreased spontaneous CL of human whole blood, while PMA (4beta-phorbol-12beta-myristate-alpha13acetate)-stimulated CL was decreased by GM in the concentrations of 100 and 500 microg/ml. To specify the site of action of GM, its effect on extra- and intracellular ROS generation in isolated neutrophils was evaluated. GM significantly decreased spontaneous and PMA-stimulated CL and it was more effective extracellularly than intracellularly. In vivo experiments included healthy animals as controls, arthritic animals without any drug administration, and arthritic animals with GM administration (once daily in the oral dose of 15 mg/kg, over a period of 28 days). On day 28, CL in whole blood, spleen and joint was monitored. Arthritic animals treated with GM showed decrease in spontaneous and PMA-stimulated CL of whole blood as well as CL of the joint, in comparison with untreated animals. The obtained findings demonstrated an antioxidant effect of GM in vitro and in rats with AA, which may be due to its free radical scavenger activity and to interaction with different receptors and/or modulation of postreceptor intracellular signalling pathways. The specific physicochemical parameters, such as structure of GM, its low molecular weight and good water solubility, play an important role in the above effects.